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< Plockheed
Engineering & Sciences Company

Environmental Services Assistance Teams
Regiont

19 Crosby Drive
Bedford, Massachusetts 01730

Ms. Margaret Leshen : February 6, 1992
Regional Sample Control Custodian Revised 4/8/92
U.8. Environmental Protection Agency B~92-04~Y

90 Canal Btreet

Boston, Massachusetts 02114

Re: TID No. 01-92-01-15 Bo & g},cﬂ
SAS No. 66847, BDG No. 6684A-1 q(0%0
Keystone / NEA Environmental Resources
CIBA GEIGY Cranston, RI.

Dioxin:/4/Aqueous/6684A-3,6684A-4,6684A~5,6684A-6
PEM/2/50i1/6684A-1, 6684A~2 :

Dear Ms. Leshen:

A validation was performed on the dioxin/furan analytical data
for 4 aqueous samples and 2 PEM samples collected at the ciba-Geigy
site in Cranston, RI. The samples were analyzed according to BAS -
6684A Specifications. The data. were evaluated based on the
following parameters:

Data Completeness
PEM Samples
Window Defining Mix
Calibration
Column Performance .
Internal Standards
Recovery Standards
Method Blanks
Duplicate Samples
. Matrix Spike/Matrix Spike Duplicates
Concentration/EMPC/EDL
Total Congener Concentrations
Toxic Equivalent Factors

EX R X

& All criteria were met for this parameter

Table 1 summarizes the valjdation recommendations which were based
on the following information: :
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Please contact Janine Bartels at the Lockheed ESAT office at
(617) 275-7868 should you have any questions or comments regarding
the information. : o

Very truly yours,

LOCKHEED ENGINEERING
& ECIENCES COMPANY

N v. .

Senior Scientist

ESAT Team Manager

/iba

Enclosures
ccz.steve 8todola
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ATTACHMENT 1
DIOXIN DATA REVIEW WORKSHEET

Regional Review of Dioxin Data Package

The hard copied (laboratory name e INEA data package
received at Region I has been reviewed d the quality assurance and
performance data summarized. The data review included:

Case No. CL8HA ' SAS No. Y M4
Sampllng Date = lﬂl No. of Sa es
Matrix

u!e:Ee Shipping Date 21“ ﬁ&"
Date Received by Laboratory Se N WI-X-N

Sample Nos.:

PEM Nos. Laboratory ID EPA Identlflcat on No.
Fortified std F)1usiA SPpa-oa WE, 4“7 -2
Fortified Blank S/ 145/2SPea -0/ NS R 454 K ~|

The general criteria used to determine the performance were
‘based on an examination of:

- Internal Standard response

o PEM Samples o
o Initial and continuing o Recovery standard areas
: calibrations o Matrix spike analysis
o Retention time marker . o Duplicate analysis
solutions o Method blanks
(&) Estimated maximum (e} Instrument sensitivity check
possible concentration [} Chromatographic resolution

Definition of Qualifiers

Acceptable data

Approximate data due to quality control criteria
Reject data due to quality control criteria

Not detected _

[M-COCl]}* ion did not meet S/N ratio >2.5 requirement
Did not meet the ion abundance criteria

nroncddygdy
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Data Completeness

The laboratory was contacted on January 23, 1992 and on January 28,
1992 for the following information: sample calculations of the

estimated detection 1limits (EDL); sample calculations of the

estimated maximum possible concentration (EMPC); and sample

- calculations of the concentration for sample 6684A-2; confirmation

of TEP values for 2,3,4,7,8-PeCDF and the adjusted concentrations;
clarify the identity of EPA 6684A~-6 (tag#12913 and tag#12914) which
did not match Keystone ID# listed in the SDG narrative; corrected
PCDD forms for sample 6684A-6; form i PCDD-3 for sample 6684A-
5/12910; autospec 1 instrument log notes for 10/19/91, pages 31 and
32; and an explanation of what happened to the original pink chain
of custody forms. Information was received from the laboratory on

~ February 4, 1992. Phone logs and correspondence are enclosed.

PEM Samples

No 2,3,7,8-TCDD was -reported in the blank PEM sample 6684A-1
(083D4I). In the spike PEM sample 6684A-2 (WEE656), 1.8 ppb of

2,3,7,8-TCDD was reported which is within the 99% prediction limit.
. Window Defining Mix

The analyte 2,3,7,8-TCDF shifted outside of the required retention
time windows for sample 6684A-3. Since the analyte did not meet
rentention time criteria for the 2,3,7,8-TCDF analyte, estimate (J)
positive values for 2,3,7,8-TCDF for sample 6684A-3.

AIntefng; and Recovery Standards

The laboratory spiked the sample extract with 200 pg of 37C-
2,3,7,8-TCDD immediately prior to the clean-up procedure, rather
than 800 pg as required in EPA method 1613. This was to reduce
contamination in the m/z=322 channel. No action was required. All
other criteria for internal and recovery standards were met.

Blanks

DFBLK1 was lost during the evaporatioh process because the flask
cracked. Estimate (J) positive results for sample 6684A-3
associated with this blank. ‘

DFBLK2 showed low level of OCDD/OCDF. Bstimate-fJ) positive for
OCDD/OCDF for all samples due to low level OCDD/OCDF contamination
throughout this 8DG. .

DFBLK4 was contaminated by the laboratory during the sample

preparation process. Estimate (J) positive results for all analytes

for sample 6684A-6 associated with this blank.
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puplicate Samples

samples 6684A-3 and €6684A-3D showed %RPD values outside the 50-150%
rlnge for 1,2,"3,5,7,3-!801)?, 1,2,3,4,7,8-88@!), 1,2,3,5,7,8-KXCDD
and 1,2,3,7,8,9-HxCDD. Estimate (J) positive results and (UJ) non-
detects. Samples 6684A-5 and 6684A-5D showed SRPD values outside
the 50-150% range for 2,3,4,6,7,8-HxXCDF and 1,2,3,4,7,8,9-BpCDF.
gstimate (J) positive results and (UJ) non-detects.

gsample 6684A-6: The data in the original sample packet was labeled
#91U8128P02~-11. The sample wvas actually the duplicate of that
sample #91U8128P02-12. The first sample #91US125P02-11 was
contaminated during extraction. No duplicate sample was run. No
action was necessary. .

gat;ix‘sgggg and Matrix Spike Duplicate

Recoveries for 2,3,4,7,8-PeCDF (165%) and OCDF (46%) were outside
the 60-140% limits in sample 6684A-38. Estimate (J) positive values
and (UJ) non-detects for OCDF and 2,3,4,7,8-PeCDF for the unspiked
6684A-3 samples.

concentration / EMPC / EDL

Estimated (J) values will be reported as EMPC for parameters which
have blank contamination, retention time window shifts, % RPD
cutside limits and % recoveries outside limits.

Toxic Egquivalent Factors

Toxic Equivalent Factors used to calculate TEF adjusted
concentrations are from "Interim Procedures for Estimating Risk
associated with Exposure to Mixtures of Cchlorinated Dibenzo-p-
dioxins and Dibenzofurans (CDDs and CDFs)" EPA 625-3-89-016, March
1989. The laboratory used a multiplying factor of 0.05 for
2,3,4,7,8-PeCDF. The multiplying factor should have been 0.5. The
laboratory resubmitted corrected TEFs as requested.

pData Package Summary

The overall quality of the dioxin data package was acceptable. The
pc-2 forms and page numbering were not included in the original
package. The laboratory submitted DC-2 forms with no page numbers.
No other problems were encountered with this case.



pData Summary Key

Acceptable déta. ‘
The associated numerical value is an estimated quantity.

Reject data due to quality control criteria. The data are

‘unusable (compound may or may not be present). Resampling and

reanalysis is necessary for verification.

‘The compound was analyzed for, but was not detected. The
associated numerical value is the sample qguantitation limit.

The compound was analyzed for, but was not detected. The
sample quantitation limit is an estimated quantity.

The compound was analyzed for, but was not detected. The '
sample quantitation limit is the same as the CRQL presented.
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Sarple  No 6684A-1/12902 6584A-2/12901 6684A-3/12903
Matrix Sofl Soil Water
TCOD/TCOF  Conc po/s DL/ENPC* po/o DL/EMPC* pa/L DL/EMPCH
2,3,7,8-7C00 v 0.45 1800 u 5.2
i 1,2,3,7,8-PecoD u 0.72 0.65 9.0 J
§ 1.2,3,4,7,8-uxco0 ' u 3.1 12 uJ 1.2
| 1,2,3,6,7,8-HxcoD Y 2.1 8.0 on 9.0
| 1,2,3,7,8,9-uxcon u 1.3 3.9 U 3.0
| 1,2,3,4,6,7,8-HpcoD 100 100 56 J
| oco 140 4 3600 J 630 J
‘ 2,3,7,8-TC0F v 0.41 v 0.43 240 J
' 1,2,3,7,8-PeCDF ] 1.9 u 0.80 4.8 4 “
| 2,3,4,7,8-PeCOF v 1.1 u 0.72 46 4 |
_ ' 1,2,3,6,7,8-HxCOF u 1.9 y 5.2 Y ||
| 1,2,3,6,7,8-HxCOF v 1.1 y 5.1 7.1
} 2,3,4,6,7,8-HXCOF U 2.5 u 7.34
{ 1,2,3,7,8,9-xcor v 1.2 v 7.0 u 1.6
' 1,2,3,4,6,7,8-HpCOF u 950 u __2700 U 32
H 1,2,3.4,7,8,9-upcoF v 27 u 5.9 ug 7.0
' ocoF 58 4 150 4 39 4
l
| ___torat vco u 0.45 3600 120 J |
| torat pecon v 072 v 0.65 9.0 J |
; - TOTAL HxCDD [§) 1.3 U 3.9 7.7 4 “
| yoraw wpcoo 190 150 110 4
| voraL oo u 0.41 1.8 47000 _J |
[ ora pecor v 1.1 u 0.72 200 J 1‘
; TOTAL HxCOF V) 1.1 U 54.1 79 J
i TOTAL MpCOF 2700 2400 19 4 ||
| |
TOXICITY 1.2 pa/g 4 1800 pg/g ¢ 53 pg/L J
EQUIVALENCY
DILUTION FACTOR 1.0 1.0 1.0 -
DATE OF RECEIPT 9/12/91 9/12/91 9/12/91
SAMPLE EXTRACTION 10/10/91 10/10/91 10/5/91
DATE
| ANALYSIS DATE 10/18/91 10/19/91 10/14/91 |
l .D.UG-TR10-1 180CT91LCBS051 180CT91LCB60ST 140CT91LCB5051

rmeetn Ta v Mg amtenilie WSS
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TASE/SAS  WO:___ GGBAA / 6684A-1
Sample  No 6684A-3D/12904 6684A-4/12907 6684A-4D/12908 W
; Matrix \ater Water Water i
'A TCOD/TCDF _ Conc po/t DL/EMPC* . pa/L DL/ENPC* __palt DL/EMPC® i
12,3,7,8-7C00 ud 4.3 ] 2.1 U 2.8 |
1,2,3,7,8-PeCOD 6.9 4 u 2.7 U 2.7
1,2,3,4,7,8-HXCOD . UJ 2.7 u 3.1 u 3.0
1,2,3,6,7,8-HxCOD U 5.3 y 2.3 u 2.4
1,2,3,7,8,9-HxCOD uJ 4.2 u 2.6 u 2.7
1,2,3,6,6,7,8-HpcoD 45 J U 3.8 3.5 ‘
oCoD 470 J 8 J 81 4
2,3,7,8-TCOF 210 J "y 1.4 u 2.7
1,2,3,7,8-PeCDF 4.7 v 2.1 u 2.5
2,3,4,7,8-PeCDF 38 J U 1.7 U 2.2
1,2,3,4,7,8-HxCDF ug 20 u 1.4 y 1.7
1,2,3,6,7,8-HxCDF u ' 15 u 1.3 u 1.6
2,3,4,6,7,8-HXCDF uJ 5.6 u 3.5 ] 4.9
1,2,3,7,8,9-HxCDF uJ 1.1 U 3.9 u 2.2
1,2,3,4,6,7,8-HpCDE uJ 38 Y 7.9 U 13
1,2,3,4,7,8,9-HpCDF uJ 5.1 v 1.9 U 1.4 ||
OCDF 22 J U 3.0 10 J
JOTAL TCDD _120 ) U 2.1 2.8
TOTAL PeCDD 26 4 u 2.7 U 2.7
JOTAL_HXCDD 15 J v 2.3 u 2.4
OTAL HpCDD 89 J u 1.4 6.0 “
TOTAL TCDF 43000 J V) 1.4 47
JOTAL PeCDF 180 J U 1.7 U 2.2 |
TOTAL_HXCDF 27 4 u 1.3 v 1.6 |
TOTAL HpCDF 1% 4 u 1.9 u .6 |
TOXICITY 49 pgsL J 0.084 pg/L J 0.13 po/L J
EQUIVALERCY
DILUTION FACTOR 1.0 1.0 1.0
DATE OF RECEIPT 9/12/91 9/12/91 9/12/91
SAMPLE EXTRACTION 10/5/91 10/7/91 10/7/91
DATE
ANALYS1S DATE 10/14/91 10/15/91 10/15/91 ||
GC/MS 1.D.UG-TRIO-1 140CT91LCB5061 140CT9ILCBS131 140CT91LCB5 141



Sample Mo 6684A-5/12910 6684A-5D/12912 6684LA-6/12916
Natrix Mater Water Water
TCOD/TCOF _ Conc pa/L | ousemece po/L DL/EMPC* po/L DL/EMPC*
2,3,7,8-TC00 v 3.2 oy 2.1 u 1.7
1,2,3,7,8-PecoD v 3.6 u 2.1 w_ | 26
1,2,3,4,7,8-HxCOD u 4.5 u 2.6 uJ 10
1,2,3,6,7,8-HxC0D v 3.6 U 2.9 uJ 9.2
1,2,3,7,8,9-HxCOD u 4.1 v 2.2 ud, 9.5
1,2,3.4,6,7,8-HpCOD 26 21 | 824
0CoD 350 J 320 J 200 J
2,3,7,8-TCOF v 3.4 v 1.5 234
1,2,3,7,8-PeCDF v 25 u 2.1 214
2,3,6,7,8-PeCDF u 2.2 u 1.9 15 4
1,2,3.4,7,8-HxCOF u 2.4 u 1.1 66 J
1,2,3,6,7,8-HxCOF u _ 2.3 u 1.1 214
2,3,4,6,7,8-HxCDF u 3.0 -y 4.1 uJ -
1,2,3,7,8,9-UxCOF u 3.3 v 1.4 U : 3.9
1,2,3,4,6,7,8-HpCOF u 1 v 12 100 J
1,2,3,4,7,8,9-HpCDF uJ 2.7 uJ 2.2 28 3
ocDE uJ 18 179 wods | |
TOTAL_TCDD . 2.1 7 ug K
- TOTAL PeCDD 3.6 2.1 1% J '
TOTAL HXCDD 4.1 __2.0 29 “
YOTAL HpCDD " 46 17 7% 3 4‘
TOTAL TCOF 6.5 1.5 9 J
TOTAL PeCDF 2.2 1.9 130 J
TOTAL_MxCDF_ ud 2.3 ud 1.1 150 J : “
TOTAL HpCDF 2.7 7.6 200 J ~ I
%
TOXICITY 0.61. pa/L J 0.55 pa/L 22 pg/L J
EQUIVALENCY
DILUTION FACTOR 1.0 1.0 1.0
DATE Of RECEIPY 9/12/91 9712/91 9712/91
SAMPLE EXTRACTION 10/7/91 10/7/91 10/22/91
DATE
ANALYS1S DATE 10/15/91 10715791 10/24/91
GC/MS 1.D.UG-TRIO-1 140CT91LCB5111 140CT91LCB5121 240CT91LCB2021
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CIBA GEIGY
CASE/SAS: 6684A-1
TABLE I .
RECOMMENDATIONS SUMMARY

SAMPLE NUMBER: 6684A-1/12902 6684A-2/12901 6684A-3/12903 6684A-3D/12904
DIOXINS
2,3,7,8~TCDD A A J?2 J?
,2,3,7,8-PeCDD A A J2 J2
,2,3,4,7,8-HxCDD A A 2 gh Jé
,2,3,6,7,8-HxCDD A A J2 gt J2 gt
,2,3,7,8,9-HxCDD A ‘A J2 g¢ Jé
,2,3,4,6,7,8-HpCDD A A J?2 J2
CDD : J3 J3 J2 33 J¢ 33
FURANS
2,3,7,8-TCDF A A J! 32 J' 32
1,2,3,7,8-PeCDF A A J? J2
2,3,4,7,8-PeCDF A A J2 g% Jé
1,2,3,4,7,8-HXCDF A A J2 J2
1,2,3,6,7,8-HxCDF . A A J2 gt J2 gt
2,3,4,6,7,8-HXCDF A A J2 J2
1,2,3,7,8,9-HxXCDF A A J?2 J2
1,2,3,4,6,7,8-HpCDF A A J? J2
1,2,3,4,7,8,9-HpCDF A A J2 J2
OCDF J3 J3 Jé 33 g2 Jé 33




CIBA GEIGY

CASE/SAS: 6684A-1
TABLE I CONT.

RECOMMENDATIONS SUMMARY

6684A-4D/12908 6684A-5/12910 6684A~-5/12912

6684A-4/12907

SAMPLE NUMBER:

DIOXINS

Sttt
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8-PeCDD
7,8-HxCDD
, 8-HxCDD

Nttt = O
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LTt
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7,8-HXCDF
, 8~HXCDF
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, 9-HXCDF

, 8-PeCDF
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SAMPLE NUMBER:
DIOXINS

2,3,7,8-TCDD
7,8-PeCDD
4,7,8-HXCDD
6,7,8-HXCDD
7,8,9-HXCDD
4,6,7,8-HpCDD

NN

3,
3,
3,
3,
3,

- % % %" wmw e s

CIBA GEIGY
CASE/SAS: 6684A-1
TABLE I CONT.
RECOMMENDATIONS SUMMARY

6684A-6/12914




SUMMARY KEY

A - Accept the data

J‘l

Je

Estimate (J) positive values and (UJ) non-detects for 2,3,7,8-
TCDF for sample 6684A-3. 2,3,7,8-TCDF was not resolved from .
its 13¢-2,3,7,8-TCDF analog.

Estimate (J) positive values and (UJ) non~-detected values for
all analytes associated with 6684A-3 and 6684A-6. The blank
was contaminated during preparation. ;

Estimate (J)‘positive values for OCDD/OCDF due to low level
contamination found in the blank for all samples.

Estimate (J) positive values and (UJ) mnon-detects for
1,2,3,6,7,8-HxCDF, 1,2,3,4,7,8-HxcDD, 1,2,3,6,7,8-HxCDD and
1,2,3,7,8,9-HxCDD for sample 6684A-3. The $ RPD was outside
the 50-150% range. .

Estimate (J) positive values and (UJ) non-detects for.
2,3,4,6,7,8-HxCDF and 1,2,3,4,7,8,9-HpCDF for sample 6684A-5.
The % RPD was outside the 50-150% range.

Estimate (J) poéitive values for OCDF and 2,3,4,7,8-PeCDF due

to & recoveries outside the control limits for the unspiked
6684A~3 samples. 4 ' . 4

o 2 e cmdon e it e m ha e e s esmaw.



DIOXIN DATA REVIEW WORKSHEET

PEM SAMPLES

A. Fortified Blank Laboratorv ID EPA ID  Laboratory No.
_O08304T % Llyip-l _Ql1euS12 SPoA -0\
Compou (o) . concentratio Expected Concentration
‘JﬂﬁiUElKJmﬁde‘ 1o A

o oD 1Y V¥ %,

Y- = : X4 | 4248

B. - Fortified Std. Laboratory ID ,m_m Laboratory No.

1390l ._‘LLué.LZ_Boe?-oau

Compounds Found Concentration edict
2.3,7,8=-TCDD R L ¥

\ﬁlz

g\/\’-‘)ow-b.d VDV\V"—' WJ.ML:/V H,\_Lﬁq% PV\LOleL*I‘v/V /I‘m;.#,

Action: If the 2,3,7,8-TCDD reported in the fortified standard is
beyond the 9%9% prediction level or a false positive for
2,3,7,8-TcDD in the blank is reported, reject all data.

#! Twkerlerimg Peepp/Pe_ cm»— Hre PP JHrCBF /*PC"’"//»;aco,
avd_  Gc F’ﬁ))/ébﬂi'tsl’ Ut r e CQ};ii;cfi*ejl I }Lbki' }%VQ?ACA& tSAaﬁzpﬁil
bk wot ot Luavtibtion kepe/ wh.e i wo
WQ’X—EC" P a’lfd/yS"S

2 w
A% Ivdenlening me//%xcok /¥/9<DD//;*;<CA)/-%¢(

cCcpd /04 DF Weng. Q\chuLcQ Whicth &0 A +
c 1A ve
egléu(—_g( q,uwhuue_ amalyf-es |

lro ﬂw[/d’ﬂ/
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II. INITIAL AND CONTINUING CALIBRATION

Date of Initial calibration: og_-} 9 /99|
Date of Continuing calibration: 0Oct 9 1941 oct /Y octlg
7

oct AN
Date Instrument $ RSD, %D Compound (Results) Samples Affected

/
/‘/?/

Action: % RSD >15% approximate all the associated data (J or UJ)
$ D >30% approximate all the associated data.

Was a CC3 analyzed just prior to sample analysis and every
12 hours ? '
>e.‘>

Al eviterie
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-~ III. WINDOW DEFINING MARKER w om.

Was a window defining marker solution analyzed with the case?

First Isomer Lasi: Is_omef
TCDD 23763 2A9:6 2
PeCDD ___'3g g£.92
HxCDD HeE RO
HpCDD E O 7R S 15
TCDF 23:03 29.¢0
PeCDF 207 R E
HXCDF ul.3< : YA 14
HpCDF | Yo L3 L2:&C

Were the PCDD/PCDF isomers repbrted within the defined
windows?
NO

Actions: If any of the PCDD/PCDF congeners were outside the
retention window make sure that new descriptors are used.

Wﬁ_ufék‘e:ﬁw{'
L6 5/5’/4"5 S&W"f&'s

2

| S - A U
g - TCDF Stall o+
Y7 , |

Revision 0 . ' Page 28 of 36



III. WINDOW DEFINING MARKER U/ > ¥ oL

Was a window defining marker solution analyzed with the case?

First Isomer Last Isomer
TCDD ‘Q3: 545 : £ A
PeCDD R3:3 0 : o -
HxCDD 4. &R Y RWE
HpCDD So'23 ' .
TCDF - 2l 19y dg'cz
PeCDF At 10 g’ lA
HXCDF Q120 Y2190
HpCDF S0, — 2 82

Were the PCDD/PCDF isomers reported within the defined
windows?

V40

Actions: If any of the PCDD/PCDF congeners were outside the
retention window make sure that new descriptors are used.

ewl Ptviu,w :

Al
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III. WINDOW DEFINING MARKER W Pm 5

Was a window defining marker solution analyzed with the case?

Were the PCDD

windows?

Actions:

TCDD

PeCDD
HxCDD
HpCDD

TCDF

PeCDF
HxCDF
HpCDF

First Isomer

Last Isomer

ag 133 3R 25
Re € 0 A B
gc.as 9gie?
£3:0% St*’iﬁLSL

/ I

& &Y -al QR .02

g '3 — L;%' 22
S & S 18

/PCDF isomers reported' within the defined

N £S5

If any of the PCDD/PCDF congeners were outside the
retention window make sure that new descriptors are used.

wi|

v 'l'tv‘l‘ug,

AN

it
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IV. COLUMN PERFORMANCE RESOLUTION CHECK

Was the chromatographic resolution of Bo-TCDDs and HxCDDs in
the CC3 solution for DB-5 columns calculated for each 12 hour
period? \J-gs

SV
$ valley Pc-2378-TCDD/?C-1234-TCDD § q; % /g (QC limit <25%)

. 4
_, % valley between HxCDDs 3 2/ ‘1‘%’; 4 C/ ~__(QC limit <50%)

For SP-2331 columns: v FBOR - N A~

% Valley 1478-TCDD/2378-TCDD | (QC 1limit <25%)

§ Valley 2378-TCDD/(1237/1238)~-TCDD (QC limit <25%)

Actions: If the peak resolution is >25 %, the revieﬁver must use
'  his/her professional judgement on the severity of the
problem and its effect on the final results.

\\ (.V"\ Bfev“"(”" M‘
o
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v. wmeriop sranks 0 F B LA ¢

Waé a method blank prepare& and analyzed for eaéh matrix prior
to analysis of samples?

Yes [T No [ ]

Blank ID Compound | '<2§ IS Signal >2% IS Signal

Action: If a method blank associated with a sample group is
contaminated, the associated positive samples and any
sample containing any peaks that do not meet all
identification criteria must be reextracted and
reanalyzed.

lows Reepyptries ()6 £s - Q%JL&;/%@ SC('VDQ
ws Yo Sengplis (2903, 1279%,
1870 S

) /R9&6/ -

S p L wa s ¢0/n@pw,
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V. METHOD BLANKS [ DFE/KR

Was a method blank prepared and analyzed for each matrix prior
to analysis of samples?

' Yes [l/] No [ ] _
Blank ID Compound <2% IS Signal 22% IS Signal
-_ - 0epiD i

Action: If a method blank associated with a sample group is
, contaminated, the associated positive samples and any
sample containing any peaks that do not meet all
identification <criteria must be reextracted and

reanalyzed.
W’l( (,V\..\,-er‘fog VY\J-7|Z
s

low Liue| OCDD]O FouwveX n-;.f-‘_j t a(\fGQ uS for oc DR

o~ Shmples. GCFHA-S IRV, 66994 Clag

otHA-4 13107 | ovel G TR -4 ; 12909
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'V.auETHODBIANKS DF’%L’Z%

Was a method blank prepared and analyzed for each matrix prior
to analysis of samples"

Yes [ ] No [ ]
Blank ID Compound <2% IS Signal >2% IS Signal
—_— A R— | :
2R 2K Pec DF <
. —+=
23U RE M DF de
12 3. 284 #PZ N :
{
4;.3.:&5@;;@0 L
ZcD ¥ o

ction: If a method blank associated with a sample group is
contaminated, the associated positive samples and any
sample containing any peaks that do not meet all
identification <criteria must be reextracted and
reanalyzed. : )

‘%\Y/ c@rreuq‘\-\&(&\xm‘fv? SK”WI//CL @Mp

Qﬁg‘lc‘m‘{'e— ST JL'VQQ A X Q@psﬁwcts.
( wﬁ/@-@ |
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Av.. METHOD BLANKS DF B ”Z 3

Was a method blank prepared and analyzed for éaéh matrix prior
to analysis of samples?

'Yes [ l/( No [ ]

Blank Ip Compound <23 IS Sigpal  2>2% IS Signal

Action: If a method blank associated with a sample group is
: contaminated, the associated positive samples and any
sample containing any peaks that do not meet all

identification criteria must be reextracted and
reanalyzed. _

)4(( | C\,\,'\‘[é(/-f“-/ V\’\)\:o
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VI. MATkIX SPIKE éégqﬂ-,gs //Z?Oé //Zqos

List percent recovery which did not meet the limits criteria.

Compound S ecove A Limits
TCDD 60-140
PeCDD | v _igHd 1S 60-140
HxCDD 60-140
HpCDD ' 60-140
OCDD : A‘ 60-140
TCDF © 60-140
PeCDF . ' ' 60-140
HxCDF : : ' 60-140
HpCDF . 60-140
OCDF e Ole 1¥70S 60-140

Actions: Recheck calculations

._A.v,\;.
ND e
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VI. . MATRIX SPIKE Cex4-3S 141 05

List percent recovery which did not meet the limits criteria.

Compound MS 3 Recovery - Limits
TCDD 4 60-140
PeCDD . 60-140
. HxCDD 60-140
HpCDD 60-140
¥ oCcDD , 60-140
TCDF 60-140
PeCDF TAS - 60-140
HXCDF . 60-140
HpCDF 60-140
' OCDF _ EYS : 60-140

Actions: Recheck calculations

~N0 ‘QLA'I\() f\)

E Q.nw\“')\’(’ﬁ )
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VI. MATRIX SPIKE 4&8%#'3521a?0¢

Lisf percent recove:y~wh1ch did not meet the limits criteria.

Compound MS % Recovery
TCDD -
PeCDD
HxCDD
HpCDD
¢ 0CDhD

TCDF

PeCDF ' 1S
_HxCDF
HpCDF
OCDF

Actions: Recheck calculations

o Hellod

Limits
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
€0~140
60-140

Revision 0
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VII. DUPLICATE

Was a duplicate run for each matrix?

ves [ V] No [ ]
The RPD of each analyte detected must be within 50-150% range.

Actions: Recheck all calculations if beyond the specified
range. Professional judgement should be used to
ascertain effect on final data.

e84 A= be gypS

CC¥HA-3 . ecDF 102 A3 H 38 IyedF =
LZEJL3414#*Q;UE_J;24:; . . ﬁ231/7f7‘%panguB
123uPy HeePD "AC | |

[2 .
(237399 PycpD -390

GCgus-L ommple loof

S pron a'QJcLQ.a. )LS.

' LA
‘ KN4 S AT
et Y7 for <% :
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VIII.'RECOVERX STANDARD RESPONSE

cc-3 Standard ID: " Colunmn:

Area Counts
Upper Limit
Lower Limit

List samples which did not meet criteria.

cc~-3 Standard ID: ' Column:-
Be-1,2,3,4-TCDD ¥¢-1,2,3,7,8,9-HxCDD

Area Counts
Upper Limit
Lower Limit

List samples which did not meet criteria.

cc-3 Standard ID: Colunmn:

Be-1,2,3,4-TCDD Be-1,2,3,7,8,9-HXCDD

Area Counts
Upper Limit
Lower Limit

List samples which did not meet criteria.

il criberia i
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DIOXIN DATA REVIEW WORKSHEET
I PEM SAMPLES

A. [Fortified Blank Laboratory JD EPA ID Laboratory No.

Compounds Found ounds Found Concentration Expected Concentration
B. - Fortified Std. Laboratory ID EPA ID Laboratory No.
. W EF gag_g 1240 | AA__Qlus) 25y00R~00
Compounds Found Concentration ctio ve
2,3,7,8=-TCDD - [ K At/ (200

[ C it
By M a— s
ec D -—Clu45-977%73

Action: If the 2,3,7,8-TCDD reported in the fortified standard is
beyond the 9%57% prediction level or a false positive for
2,3,7,8-TCDD in the blank is reported, reject all data.

J?Lcmf,arwmu_s s My PN ) e cOF 6#«.&.;3/ l.a,;cDQ/y,ocA,:
(i) el 0RO ) B 8 F cluwnd which o Ao

M 7(,{,0/\/ o tion) dé Mck‘lc‘(/Le O"Vd/ylifs

Nz Ay o
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X. TOXIC EQUIVALENT FACTOR (TEF) (GEYR A | 1290
Were samples with a TEF > 0.7ug/Kg for soil/sedinent or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for agueous samples -
‘confirmed on SP-2300, SP-2331 or equivalent column? -
Were EMPC values were included in the TEF calculations?
Yes [ ] No [ ]

Check that the TEF values were calculated includxng EMPCs
using the following guidelines:

" Compound - Multiplying Concentration Toxic
Factor Equivalent
2,3,7,8-TCDD 1.00 K:50%0) L1018)
Other TCDD 0.00
2,3,7,8-PeCDD 0.50
Other PeCDD e 0.00
2,3,7,8-HxCDDs 0.10
Other HxCDD , 0.00
2,3,7,8-HpCDD 0.01 10O - 1L.O
Other HpCDD . 0.00
oCDD 0.001 ’I.(.Do 2. 6 -
2,3,7,8-TCDF 0.100
Other TCDF 0.000
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Other PeCDF ‘ 0.000
2,3,7,8=-HxXCDF 0.100
Other HxCDF - 0.000
2,3,7,8~HpCDF 0.010
Other HpCDF 0.000
' OCDF - 0.001 ;50 TS

Total Toxic Equivalent (¢op

Reference: "Interim Procedure for Estimating Risk Associated
" with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016. A
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L1290

Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for agueous samples
- confirmed on SP-2300, SP-2331 or equivalent column?

X. TOXIC EQUIVALENT FACTOR (TEl“) b G%41

Were EMPC values were included in the TEF calculations?

Yes [,/] No [ ]

A Check that the TEF values were calculated includlng EMPCs
using the following guidelines:

'~ Compound Multiplying Concentration Toxic
' Factor - Equivalent

2,3,7,8-TCDD 1.00
Other TCDD 0.00
2,3,7,8=-PeCDD 0.50
Other PeCDD 0.00
2,3,7,8-HxCDDs 0.10
Other HxCDD 0.00
2,3,7,8-HpCDD 0.01__100O I D
Other HpCDD ' 0.00 \qo ©0.D
OoCDD 0.001 i4p LW
2,3,7,8-TCDF 0.100 )
Other TCDF 0.000
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Other PeCDF 0.0600
2,3,7,8~-HxCDF 0.100
Other HxCDF 0.000.
2,3,7,8-HpCDF 0.010
Other HpCDF 0.000 144 2 700D ©.0
OCDF 0.001 K<Q 0.05%

Total Toxic Equivalent [,2

Reference: "Interim Procedure for Estimating Risk Associated
with. Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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®
X. TOXIC EQUIVALENT FACTOR (TEF) (1, F4R -3+ ld903
Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for aqueous samples
confirmed on SP-2300, SP-2331 or equivalent column? o
Were EMPC values were included in the TEF calculations?
Yes [ ] No [ ]

Check that the TEF values wvere calculated includ:.ng EMPCs
using the following guidelines:

" Compound Multiplying Concentration Toxic
Factor Equivalent

2,3,7,8-TCDD 1.00

Other TCDD 0.00.

2,3,7,8-PeCDD 0.50 9, un.c

Other PeCDD 0.00 !

2,3,7,8-HxXCDDs 0.10

Other HxCDD 0.00___

2,3,7,8-HpCDD 0.01 B(, Sk

Other HpCDD ©0.00 2 N ' .62

ocpD - 0.001 30

2,3,7,8-TCDF 0.100_2 40 (A 24

other TCDF ~ 0.000

1,2,3,7,8-PeCDF 0.050 u.49 OdY

2,3,4,7,8-PeCDF 0.500 ¢ 23

other PeCDF 0.000 —

2,3,7,8-HxCDF ‘ 0.100 A% . 72.2.12.,1 3.8

Other HxCDF 0.000 / 4

2,3,7,8-HpCDF 0.010

Other HpCDF 0.000 '

OCDF 0.001 kg ©.03%

Total Toxic Eguivalent 53 . 29
Reference: "Interim Procedure for Estlmatlng Risk Assocn.ated

with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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X. TOXIC EQUIVALENT FACTOR (TEF)

L( %4 -3D [j1a704

Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for aqueous samples
confirmed on SP-2300, SP-2331 or equivalent column?

Were EMPC values were included iri the TEF calculations?

Yes [ A " No [ ]

Check that the TEF values were calculated including EMPCs
using the following guidelines:

Compound Multiplying Concentration Toxic
Factor ‘ Equivalent

2,3,7,8-TCDD 1.00
Other TCDD 0.00 .

1J2,3,7,8-PeCDD 0.50__ .9 -
Other PeCDD 0.00___ '
2,3,7,8-HxCDDs 0.10 4s b,
Other HxCDD 0.00 ) .
2,3,7,8-HpCDD 0.01
Other HpCDD 0.00
oCcDD 0.001 200 47
2,3,7,8-TCDF 0.100 ll
Other TCDF 0.000
1,2,3,7,8=-PeCDF 0.050 %Y,.2 o XP X
2,3,4,7,8-PeCDF 0.500__ %5¢ 19
Other PeCDF - 0.000
2,3,7,8=-HxCDF 0.100
Other HxCDF 0.000
2,3,7,8-HpCDF 0.010
Other HpCDF 0.000 :
OCDF 0.001" Q2 0.022

Total Toxic Equivalent 9%

Reference: "Interim Procedure for Estimating Risk Associated
with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016. »
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x. Toxic EquivaLent Factor (TF)  GGFYR IAG O F N

Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for agqueous samples
confirmed on SP-2300, SP-2331 or equivalent column?

‘Were EMPC values were included in the TEF calculations?

Yes [ ] No [ ]

Check that the TEF values were calculated including EMPCs
using the following guidelines:

- Compound Multiplying Concentration Toxic
Factor Equivalent
2,3,7,8-TCDD 1.00
Other TCDD 0.00
2,3,7,8-PeCDD 0.50
Other PeCDD 0.00
2,3,7,8-HxCDDs 0.10
- Other HxCDD 0.00
2,3,7,8-HpCDD 0.01
Other HpCDD 0.00
ocph - 0.001 <€y (o NP1 45Y
2,3,7,8-TCDF 0.100
Other TCDF 0.000
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8=-PeCDF 0.500
Other PeCDF 0.000
2,3,7,8-HxCDF 0.100
Other HxCDF 0.000
2,3,7,8-HpCDF 0.010
Other HpCDF 0.000
OCDF 0.001

Total Toxic Equivalent o.O%

Reference: "Interim Procedure for Estimating Risk Associated
with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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X. TOXIC zomm.racrcn (TEF) [ﬂég Lh‘)/ éé%‘/ﬂ.—l

Were samples with é'TEF > 0.7ug/Kg for soii/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for aqueous samples
confirmed on SP-2300, SP-2331 or equivalent column?

Were EMPC values were included in the TEF calculaﬁions?

Yes [ ] ‘No [ ] |

Check that the TEF values were calculated 1nc1ud1ng EMPCs
us;ng the following guidelines:

Compound Multiplying Concentration Toxic
Factor Equivalent
2,3,7,8-TCDD 1.00
Other TCDD 0.00
2,3,7,8-PeCDD 0.50
Other PeCDD 0.00
2,3,7,8-HxCDDs 0.10 -2~ - =l
Other HxCDD 0.00 _
2,3,7,8-HpCDD 0.01" 2 £ ©o.02<
Other HpCDD 0.00
oCcDD 0.001__4 | 0,094
2,3,7,8-TCDF 0.100 '
Other TCDF 0.000
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF - 0.500
Other PeCDF - 0.000
2,3,7,8-HxCDF 0.100
Other HxCDF e 0.000
2,3,7,8=-HpCDF . 0.010
Other HpCDF 0.000
OCDF 0.001 ) .0 |
Total Toxic Eguivalent O r*ﬁﬂ— C"LS
Reference: "Interim Procedure for Estimating Risk Associated

with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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Q égﬁ/%’fa‘ [RY /C

Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for agueous samples
confirmed on SP-2300, SP-2331 or equivalent column? ‘

X. TOXIC EQUIVALENT FACTOR (TEF)

Were EMPC values were included in the TEF calculations?
Yes [ No [ ]

Check that the TEF values were calculated including EMPCs
using the following guidelines:

Compound Multiplying Concentration Toxic
’ Factor Equivalent

2,3,7,8-TCDD 1.00

Other TCDD 0.00

2,3,7,8=-PeCDD 0.50

Other PeCDD 0.00

2,3,7,8=-HxCDDs - - 0.10

-Other HxCDD - 0.00

2,3,7,8-HpCDD 0.01_26 . d(.

Other HpPCDD 0.00 M

ocDD 0.001 3& () LR C

2,3,7,8-TCDF ‘ 0.100

Other TCDF 0.000

1,2,3,7,8=-PeCDF 0.050

2,3,4,7,8~-PeCDF 0.500

Other PeCDF 0.000

2,3,7,8-HXCDF 0.100

"Other HxCDF 0.000

2,3,7,8-HpCDF 0.010

Other HpCDF 0.000

OCDF 0.001

Total Toxic Equivalent .6 |

Reference: "Interim Procedure for Estimating Risk Associated
with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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X. TOXIC EQUIVALENT FACTOR (TEF)

Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for agueous samples
confirmed on SP-2300, SP-2331 or equivalent column?

Were EMPC values were included in the TEF ca_lculations?
Yes (LT  No [ )

Check that the TEF values were calculated including EMPCs
using the following guidelines:

Compound Multn.ply:mg Concentration Toxic
Factor . Equivalent

2,3,7,8-TCDD 1.00

Other TCDD - 0.00

2,3,7,8=-PeCDD 0.50

Other PeCDD 0.00

2,3,7,8-HxXCDDs 0.10

Other HxCDD 0.00

2,3,7,8-HpCDD 0.01 9\ .2l

Other HpCDD 0.00____ __

OoCDD , 0.001_22 ¢ [oX¥-3o)

2,3,7,8-TCDF 0.100

Other TCDF -0.000

1,2,3,7,8-PeCDF 0.050

2,3,4,7,8-PeCDF 0.500

Other PeCDF 0.000

2,3,7,8-HxXCDF 0.100

Other HxCDF 0.000

2,3,7,8-HpCDF 0.010

Other HpCDF . 0.000

OCDF 0.001 __ 13 O L7

Total Toxic Equivalent o.5 _f

Reference: "Interim Procedure for Estlmatlng ‘Risk Associated
with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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X. TOXIC EQUIVALENT FACTOR (TEF) @ @gl‘l )Q -~ (P/ IZ L/
Were samples with a TEF > 0.7ug/Kg for soil/sediment or fly
ash; 7.0ug/Kg for chemical waste and 0.007ug/L for aqueous samples
confirmed on SP-2300, SP-2331 or equivalent column?
Were EMPC values yfe included in the TEF calculations?
Yes [ Y] No [ ] |

Check that the TEF values were calculated includ:.ng EMPCs
using the following guidelines:

' Compound Multiplying Concentration Toxic

Factor . Equivalent
2,3,7,8~-TCDD " 1.00
Other TCDD 0.00
2,3,7,8~PeCDD 0.50
Other PeCDD 0.00
2,3,7,8-HxCDDs 0.10
Other HxCDD 0.00 _
2,3,7,8-HpCDD 0.01_HA ‘ o\ !
other HpCDD : 0.00_100 O
OoCDD 0.001__ 2%
2,3,7,8~TCDF 0.100 q- A
other TCDF 0.000 -
1,2,3,7,8~PeCDF 0.050__2) M I\
2,3,4,7,8-PeCDF 0.500 jc Y, g
Other PeCDF 0.000
2,3,7,8-HxCDF 0.100_Cp 2 L <. 7
Other HxCDF 0.000
2,3,7,8-EpCDF 0.010. {QQ,Q‘Z LAY
Other HpCDF . 0.000
OCDF 0.001 |90 h.l90

Total Toxic Egquivalent ﬁ%r?t / a Pz
£ AP
Reference: "Interim Procedure for Estlmatlng Risk Associated

with Exposures to Mixtures of Chlorinated Dibenzo-
p-dioxins and Dibenzofurans (CDDs and CDFs)"
EPA/625/3-89/016.
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w-{ aa-??’ﬂ
| f’?l%s:lsf’oz o '
XI  SAMPLE CALCULATION: 75F 0.9% 7¢PD Qis= 2000 Pz.

| : s
Cove 2373, - TcpD= d000R (2144 6520) fo,030% Ky(l%q’r'?e’?) 0.7 " 1tpg
@ | | | (1§ -0 a:éo" \ = lél 2y,
(13] 5% 03 4+ (119 -0 Vo, oz
gonz 9.5 ¢ nosopy [(00~ 0:08) 477 Y = G1ISpp —
6. F¢310° ra, 2%’ X098 '
¢, 7,%-H CDF -—(/ 05"’0<‘+/.0r/03> ~21 o2 Py - 2 }ocf/
fW\VC:',a?":l P - 96; Z
1, €2v0® ¢ 3430001
/—- ‘

Concentration (ng/g) = - Qis  x  (Ax'+A¥?)
A (W or V) x (Ais'+ais’) x RRFx x D
EDL = 2.5 x Ois x (Hx'+Hx*) x D

(W or V) x (His!+His?) x RRFx

EMPC = Ois x (Ax'+Ax?) x D
W or V x (Ais'+ais?) x RRFx

where: , : ’ :

Qis = quantity (ng) of approprlate internal standard added to
sample before extraction

Ax! and Ax’ =integrated areas of the two quantitation ions

W and V = weight (g) or volume (L) of sample extracted

RRFx = calculated relative response factor from the contlnulng
calibration

Hx!+Hx? = peak heights of the noise for the quantitation ions

His'+His? = peak heights of the internal standard gquantitation

ions :
D = dilution
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Engineering & Sclences Company , ' Originator

198 Croeby Drive PHONE CONVERSATION RECORD

Bedford, MA 01730 | |

Conversation with: ' Dato_iéz 7.3 /1?22

Name ixg_&: i!‘\L\«a.n/;a .f' .'.l'ino /1 _AM/FH ) ‘

Company: Pa )6 ko 0 | |

Address f\n;r, aVall | JLxdfzg;nator Placed Call
T , __ Originator Received Call

Phone £ £ 2 -/.24 = Q’??%' ' W.0. NO.

Subject

' a.ccvﬁys

theﬂ_.\’_‘&__sg_c_qmg.n_ﬁ_-.&fpmu ‘ngmv

_—__h&._)ﬁ_LCL_\da.L o Ll ()‘!—Pov\- '.A/({ﬂnml Q‘T‘Qﬁ) A ACS el H;
h" &gm‘L nfx"f' "‘ﬁ‘r’(\’f)\\kjl 2 '

M Fored et Deo Gouns 4

jgfev e 1l | fg_‘on,(c,arx I/VEQWMALJ/»,/ VL & e el

o EA X on ol S 1990 =

__ File___ Follow-Up-Action: -
__ Follow-Up By: : -
__ Copy/Route To:

Originator's Initials



& Sclences Company S originator

188 Croaby Drive
Bedford, MA 01730

Conversation with: ' pate_/ /28 1/ 2D

Name_‘gs.‘.g%_if;ugz_ﬁ__ , rime /A /D avM/PM
company_zc.e_,j_s_um.g,—

Address QN,? aol ___ Originator Placed Call
, _1-Ofiginator Received Call
Phone_ 503 ~ ldY <2223 W.0. NO.

subject

Notes:_ig_g&- sfneﬁ_gzw- N_L&udéé mj cn L( g :
"\—Lﬁcn\"(} L&_u_:@..'(r{) )L“'jﬁ Eﬂ} s_géj &’( @ 4
__M?_LI_J‘_AA_LL&_M mal %MW

(792
-7
——_—_——-——_—————_——_————‘—_—_
Q File Follow-Up-Action:______

— Follow-Up By:
— Copy/Route To:

Originator's Initials





